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Transformer and Transformer Unit having the Same 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a transformer to be used 
in an inverter system high-frequency heating device and a 
transformer unit having the transformer. 

2. Description of the related Art 

The inverter system high-frequency heating device 
includes a transformer unit 73 mounting a transformer 72 on 
a printed board 71 as shown in Fig. 17. 

A circuit for the transformer unit 73 will be described 
with reference to Fig. 18. 

A commercial power source 7 4 is full-wave rectified by 
a rectifying circuit 75 such as a diode bridge and the power, 
is converted into a high-frequency voltage by an inverter 7 6, 
and the high-frequency voltage is applied to a primary winding 
77 of the transformer 72. Consequently, a high voltage having 
a high frequency of several kV is generated on a secondary winding 
7 8 of the transformer 72. The high voltage having the high 
frequency is rectified by a voltage doubler rectifying circuit 
81 comprising a capacitor 79 and a diode 80. Thus, the high 
voltage is applied to a magnetron 82 to be a microwave generator. 
Moreover, a heater winding 83 of the transformer 72 is connected 
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to a filament 84 of the magnetron 82 to heat the filament 84. 
The magnetron 82 oscillates a microwave by heating the filament 
84 and applying the high voltage. 

As shown in Fig. 19, the transformer 72 to be used in 
the transformer unit 73 has such a structure that a bobbin 85 
has the primary winding 77, the secondary winding 7 8 and the 
heater winding 83 wound concentrically and a core 86 is inserted 
from both sides into the center of the bobbin 85. As shown 
in Fig. 20, the transformer 72 has a primary connecting pin 
87, a secondary connecting pin 88, a heater connecting pin 89 
and a ground connecting pin 90 in a bottom portion thereof, 
and is inserted in the through hole of the printed board 71 
to be a mounting source and is connected to the circuit pattern 
of the printed board 71 by soldering. 

Fig. 21 shows an example of the circuit pattern of the 
printed board 71, in which through holes 87A, 88A, 89A and 90A 
for inserting the primary connecting pin 87, the secondary 
connecting pin 8 8, the heater connecting pin 89 and the ground 
connecting pin 90 in the transformer 72 therethrough are formed. 
The through holes 88A and 89A inserting the secondary connecting 
pin 88 and the heater connecting pin 89 of the transformer 72 
therethrough are formed in a high-voltage component region A, 
respectively. In the high-voltage component region A, moreover, 
a part of the transformer 72 is mounted, and furthermore, 
high-voltage components constituting the voltage doubler 



2 



9-16; 4 : 2 0 PM ; NGB PATENT DEPT PEARNE 



rectifying circuit 81 , for example, the capacitor 79 and the 
diode 80 are mounted. In a region other than the high-voltage 
component region A of the printed board 71, moreover, various 
components constituting a weak voltage circuit such as a control 

circuit are mounted. 

The transformer having the structure shown in Fig. 19 
has been described in JP-A-2001-189221 gazette (Fig. 3), for 
example . 

The high-frequency heating device has required a 
reduction in a si2e and an enhancement in a function. Therefore, 
there has been used a component having the size of each portion 
reduced and a higher added value. 

However, the high-voltage components such as the 
capacitor 79 and the diode 80 which constitute the voltage 
doubler rectifying circuit 81 are much larger than components 
constituting the control circuit, and the size of the 
high-voltage component region A of the printed board 71 is 
increased in order to maintain a space for mounting these 
high-voltage components. 

In addition, in the transformer unit 73, it is necessary 
to increase an interval between circuit patterns in order to 
prevent a leakage between the primary side to be the input side 
of the transformer 72 and the secondary side having a high voltage 
to be the output side. Consequently, the size of the 
high-voltage component region A in the printed board 71 is to 
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be increased. 

In the transformer unit 73 having the above structure, 
thus, the size of the high-voltage component region A is to 
be increased- Therefore, the printed board 71 itself becomes 
large-sized so that it is hard to meet the requirement for 
reducing the size of the high-frequency heating device. 

On the other hand, as shown in Fig. 22, the high-voltage 
components such as the capacitor 79 and- the -diode -80 which 
constitute the voltage doubler rectifying circuit 81 aremounted 
on another small board 91, and the small board 91 is also erected 
on the printed board 71. With such a structure, however, the 
small board 91 is required separately. Consequently, a cost 
is increased. In addition, a large installation space in the 
printed board 71 is occupied by the small board 91. Thus, the 
size cannot be reduced - 

SUMMARY OF THE INVENTION 

The invention has been made in consideration of the 
circumstances and has an object to provide a transformer and 
a transformer unit having the transformer which can decrease 
an occupied space in a printed board to carry out space saving 
and can reduce the size of the unit without sacrificing the 
performance of the transformer and increasing a cost. 

In order to attain the object, a first aspect of the 
invention is directed to a transformer having a bobbin around 
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which at least a primary winding and a secondary winding are 
wound, and a core inserted through a center of the bobbin, and 
mounted on a printed board, wherein a component holding section 
for holding a component is provided in an outer peripheral 
portion excluding a mounting side on the printed board. 

A second aspect of the invention is directed to the 
transformer, wherein the component holding section is formed 
on a side surface of* * the bobbin. 

In the transformer according to the first or second aspect 
of the invention, the component holding section for holding 
a component is provided in the outer peripheral portion excluding 
the mounting side on the printed board, for example, the side 
surface of the bobbin . By causing the component holding section 
to hold a component/ therefore, it is possible to decrease the 
number of components to be mounted on the printed board . 
Accordingly, it is possible to reduce the size of the printed 
board without sacrificing the performance of the transformer 
and increasing a cost. Thus, it is possible to reduce the size 
of a transformer unit having the transformer mounted on the 
printed board. In use for a high-frequency heating device 
requiring a reduction in a size and an enhancement in a function, 
consequently, it is possible to obtain a suitable structure, 
for example. 

A third aspect of the invention is directed to the 
transformer, wherein the component holding section is formed 
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on a component fixing plate to be a separate member from the 
bobbin and the component fixing plate is fixed to the bobbin. 

In the transformer, the component holding section is 
formed on the component fixing plate to be the separate member 
from the bobbin. Therefore , a work for attaching a component 
is carried out for the single component fixing plate. Thus, 
the work can be simplified. Moreover, it is easy to 
automatically assemble the component*. '-Consequently, an 
assembly cost can be reduced. 

A fourth aspect of the invention is directed to the 
transformer, wherein the bobbin includes a bobbin base member 
for winding at least the primary winding and the secondary 
winding therearound, and a side end flange section to be attached 
to one of ends of the bobbin base member, and the component 
holding section is formed in the side end flange section. 

In the transformer, the bobbin is divided into the bobbin 
base member and the side end flange section, and the component 
holding section is formed in the side end flange section to 
be a separate member from the bobbin base member . Consequently, 
a work for attaching a component is carried out for the single 
side end flange section. Thus, the work can be simplified. 

A fifth aspect of the invention is directed to the 
transformer, further comprising an insulating cover for 
covering a component held by the component holding section and 
attached to the bobbin side. 
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In the transformer/ the component held by the component 
holding section is covered with the insulating cover. 
Consequently, it is possible to prevent the generation of a 
short circuit, thereby maintaining a high safety. 

A sixth aspect of the invention is directed to the 
transformer, wherein an end of the secondary winding is protruded 
from the outer peripheral portion excluding the mounting side 
on the printed board, • ■■ " " 

In the transformer, the end of the secondary winding is 
protruded from the outer peripheral portion excluding the 
mounting side on the printed board. For example, therefore, 
the secondary winding can be directly connected to the end. 
Consequently, it is possible to lessen circuit patterns on the 
printed board. In particular, it is possible to eliminate the 
circuit pattern in a high-voltage component region in which 
an interval between patterns is to be increased because of a 
high voltage. Consequently, the size of the printed board can 
be reduced considerably. 

A seventh aspect of the invention is directed to the 
transformer, wherein at least one of lead wires of components 
held by other component holding sections and connecting ends 
of the secondary winding is connected to a lead wire of the 
component held by the component holding section. 

In the transformer, the lead wires of the components held 
by the component holding section or the lead wire and the end 
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to be the lead wire of the secondary winding are connected 
directly- Therefore, it is possible to further reduce and 
simplify a circuit pattern in the printed board ♦ 

An eighth aspect of the invention is directed to a 
transformer unit mounting the transformer according to any of 
the first to seventh aspects of the invention on a printed board, 
comprising a voltage doubler rectifying circuit for rectifying 
a high voltage having a high frequency from the secondary winding 
of the transformer/ a high-voltage component constituting the 
voltage doubler rectifying circuit being held by the component 
holding section- 
In the transformer unit, a comparatively large 
high-voltage component constituting the voltage doubler 
rectifying circuit for rectifying the high voltage having the 
high frequency from the secondary winding is held by the 
component holding section of the transformer. Therefore, it 
is possible to minimize an occupied space by mounting a component 
on the printed board* Thus, it is possible to reduce a size 
without sacrificing the performance of the transformer and 
increasing a cost. In use for a high-frequency heating device 
requiring a reduction in a size and an enhancement in a function, 
consequently, it is possible to implement a suitable transformer 
unit, for example. 

A ninth aspect of the invention is directed to the 
transformer unit, wherein a connecting end of the secondary 
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winding is directly or indirectly connected to a lead wire of 
the high-voltage component via a post protruded from the bobbin . 

A conductor strand used in the secondary winding is very 
thin . For this reason, there is a possibility that the secondary 
winding might be cut if a constant tension or more acts on the 
connecting end of the secondary winding connected to a connecting 
pin due to the run-out and looseness of the component holding 
section by an operating force in assembly when the transformer 
is to be assembled into the printed board. 

However, the connecting end of the secondary winding is 
connected directly or indirectly to the lead wire of the 
high-voltage component through the post protruded from the 
bobbin. Even if a displacement is generated on the lead wire 
of the high- voltage component, therefore, it can be absorbed 
by the allowance of the secondary winding provided between the 
post and the lead wire and the secondary winding can be prevented 

from being cut . 

In the case in which the secondary winding is once held 
in the post and is soldered to the lead wire of the high-voltage 
component, moreover, it is possible to prevent the winding from 
being fragile due to copper corrosion caused by high temperature 
soldering corresponding to unleading in recent years. 

A tenth aspect of the invention is directed to the 
transformer unit, wherein a plate-shaped relay terminal is 
bonded to the lead wire of the high- voltage component connecting 
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the connecting end of the secondary winding, and the connecting 
end of the secondary winding is connected to the relay terminal . 

A conductor strand used in the secondary winding is very 
thin as described above - Therefore, the strand becomes fragile 
due to copper corrosion in solder bonding, and furthermore, 
becomes fragile due to a damage in welding for non-solder bonding 
such as fusing- For this reason, there is a possibility that 
the connecting* end- of -the secondary winding connected to a 
connecting pin might be cut if a constant tension or more acts 
on the same connecting end due to the run-out and looseness 
of the component holding section by a vibration caused when 
or after the transformer is assembled into the printed board. 

In the transformer unit, however, a run-out and a looseness 
are generated on the connecting pin due to an operating force 
in the assembly. Even if the high-voltage component to which 
the connecting end of the secondary winding is connected is 
displaced due to the run-out and looseness/ the displacement 
is absorbed in a relay terminal and a post to be a spare holding 
section, thereby preventing a constant tension or more from 
acting on the connecting portion of the secondary winding and 
the terminal section. Consequently, it is possible to prevent 
the secondary winding from being cut and to enhance a reliability 
for a vibration in the assembly of the transformer into the 
board or transportation on the way- 

An eleventh aspect of the invention is directed to the 
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transformer unit according to any of the eighth to tenth aspects 
of the invention, wherein a mutual electrical connection of 
the lead wires of the high-voltage components provided on the 
component holding section is carried out through a plate-shaped 
connecting terminal serving as a radiation plate. 

In the transformer unit, the plate-shaped connecting 
terminal used for the mutual electrical connection of the lead 
wires of the high-voltage components has ■ a large radiating 
surface for the lead wires of these components, for example, 
and has an excellent radiating property. Therefore, heat 
generated on each high-voltage component can be efficiently 
radiated into an ambient atmosphere to prevent the temperature 
of each high-voltage component from being raised, and at the 
same time, a stress generated in the connecting portion due 
to the thermal expansion of the component can be suppressed. 
Consequently, it is possible to enhance the operating stability 
of each high-voltage component and to prolong the life of the 
connecting portion . 

A twelfth aspect of the invention is directed to the 
transformer unit according to any of the eighth to eleventh 
aspects of the invention, wherein in a pair of diodes connected 
serially and a pair of capacitors connected serially in the 
voltage doubler rectifying circuit, a lead terminal of the diode 
is connected to one of leads of a heater winding incorporated 
in the transformer and a lead terminal of the capacitor is 
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connected to the other lead of the heater winding. 

In the transformer unit, in the case in which the diode 
and the capacitor in the voltage doubler rectifying circuit 
are to be connected to the heater winding incorporated in the 
transformer/ the connecting portion on the heater winding side 
of the diode and the capacitor can also be connected to one 
of the leads of the heater winding through a single jumper wire . 
In such a connecting structure, however, • the nse'O'i a dummy- 
terminal on the printed board is indispensable in order to 
support the other lead of the heater winding on a distribution 
path , 

With such a structure that the lead terminal of the diode 
and the lead terminal of the capacitor are individually connected 
to one of the leads of the heater winding and the other lead 
of the heater winding respectively as described above, however, 
the leads of the heater winding can be stably supported on the 
distribution path of the printed board by the connection of 
the diode and the capacitor. Consequently, the use of the dummy 
terminal can be omitted, 

A thirteenth aspect of the invention is directed to the 
transformer unit according to any of the eighth to twelfth 
aspects of the invention, wherein the voltage doubler rectifying 
circuit and the core are connected to a ground terminal on the 
printed board through a common ground connecting terminal , 

In the transformer unit, one ground connecting terminal 
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also serves as the ground connection of the voltage doubler 
rectifying circuit and the ground connection of the core. As 
compared with the case in which the ground connection is to 
be individually carried out, therefore, the number of the ground 
connecting terminals to be used can be decreased, and at the 
same time, the working steps of the ground connection can be 
reduced • Thus, the productivity of the transformer unit can 
be enhanced and a cost can be reduced by a decrease in components ; 

A fourteenth aspect of the invention is directed to the 
transformer unit according to the thirteenth aspect of the 
invention, wherein the ground connecting terminal includes a 
lead connecting section to be connected to a lead wire of a 
high-voltage component constituting the voltage doubler 
rectifying circuit and a board connecting section to be connected 
to a ground contact, and a core connecting section implementing 
a conduction to a core is provided in elastic contact with an 
external surface of the core between the lead connecting section 
and the board connecting section. 

In the transformer unit, the ground connecting terminal 
can connect the high- voltage component and the core to the ground 
terminal on the printedboardby a comparatively simple structure 
including the lead connecting section and the core connecting 
section. 

A fifteenth aspect of the invention is directed to the 
transformer unit, wherein a partition wall for separating the 
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core from the high-voltage component held by the component 
holding section is erected in an outer peripheral portion of 
the bobbin provided with the component holding section. 

In the transformer unit/ the partition wall protruded 
from the bobbin is provided between the core and the high-voltage 
component, and the mutual rectilinear communication of the core 
and the high- voltage component is lacking. Consequently/ there 
can be enhanced an insulating effect between the high-voltage 
component to which a high voltage is applied and the core to 
be grounded. Thus, it is possible to reliably prevent an 
insulation from being deteriorated by a discharge between the 
core and the high-voltage component or dust collected for a 
long period of time between the core and the high-voltage 
component. Moreover/ the insulating effect between the 
high-voltage component and the core can be enhanced. As 
compared with a structure in which the partition wall is not 
provided, theref ore, a gap between the core and the high-voltage 
component can be reduced and the size of the transformer unit 
can further be reduced - 

A sixteenth aspect of the invention is directed to the 
transformer unit according to the fifteenth aspect of the 
invention, wherein the partition wall is extended to be higher 
than a height of protrusion of the high-voltage component from 
the bobbin. 

In the transformer unit, the partition wall is extended 
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to be higher than the height of protrusion of the high-voltage 
component from the bobbin . Consequently, an insulating 
distance can be maintained to be long and the insulating effect 
of the core and the high-voltage component can be more enhanced. 
According to the transformer and the transformer unit 
having the transformer in accordance with the invention, the 
component holding section for holding a component is provided 
in the outer peripheral portion excluding the mounting side 
on the printed board* By causing the component holding section 
to hold the high-voltage component, therefore, it is possible 
to eliminate the mounting of the high-voltage component on the 
printed board. Accordingly, it is possible to reduce the size 
of the printed board without sacrificing the performance of 
the transformer and increasing a cost. Thus, the size of the 
transformer unit can be reduced. In use for a high-frequency 
heating device requiring a reduction in a size and an enhancement 
in a function, consequently, a suitable transformer unit can 
be implemented . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is sectional and side views for explaining the 

structure of a transformer according to the invention, 

Fig. 2 is a perspective view for explaining the structure 

of the transformer, 

Fig. 3 is a perspective view for explaining the structure 
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of a transformer unit having the transformer mounted thereon, 
Fig. A is a perspective view showing a transformer unit 
in which the I-shaped core of the transformer is provided 
perpendicularly to a printed board and a high-voltage component 
is provided in an upper part, 

Fig. 5 is a perspective view showing a transformer unit 
in which the I-shaped core of the transformer is provided in 
parallel with the printed board and a U-shaped core is provided 
on the side of the transformer. 

Fig. 6 is a perspective view showing a transformer unit 
in which the I-shaped core of the transformer is provided 
perpendicularly to the printed board and the high-voltage 
component is provided in a lower part, 

Fig. 7 is sectional and side views showing a transformer 
having another structure, 

Fig* 8 is an explanatory view showing a structure in which 
a component holding section is formed on a component fixing 
plate to be a separate member from a bobbin, 

Fig. 9 is an explanatory view showing a state in which 
an insulating cover covering the component holding section is 
attached, 

Fig. 10 is an explanatory view showing a structure in 
which the bobbin is exploded into a bobbin base member and a 
flange section and the component holding section is formed in 
the flange section, 
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Fig. 11 is a perspective view showing another embodiment 
of the transformer unit according to the invention, 

Fig. 12 is a view seen in a direction of A in Fig, 11, 

Fig. 13 is a circuit diagram showing the transformer unit 
illustrated in Fig. 11, 

Fig . 14 is an enlarged perspective view showing a Bportion 
in Fig. 11, (a) showing the case in which a winding M is winded 

and connected and (b) showing the case - in - which the winding ■ 

M is fusing welded, 

Fig. 15 is an enlarged perspective view showing the B 
portion in Fig. 14 according to a variant, in which the secondary 
winding of a transformer is soldered to the lead wire. of a 
high- voltage component through a post protruded from a bobbin 
and directly connected, 

Fig* 16 is a perspective view showing a transformer unit 
in which a partition wall is provided between a bobbin and a 
core, 

Fig. 17 is a perspective view showing a conventional 
transformer unit which is to be provided in a high-frequency 
heating device, 

Fig. 18 is a circuit diagram for explaining the circuit 
structure of the transformer unit, 

Fig. 19 is a schematic sectional view showing the structure 
of a transformer mounted on the transformer unit, 

Fig. 20 is a perspective view showing the structure of 
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the transformer seen from the lower side, 

Fig, 21 is aback view showing a printedboard, illustrating 
the circuit pattern of a printed board on which the transformer 
is mounted, and 

Fig. 22 is a perspective view showing a transformer unit 
according to another conventional example, 

•DESCRIPTION OF THE PREFFERED EMBODIMENTS 

A preferred embodiment of a transformer and a transformer 
unit having the transformer according to the invention will 
be described below with reference to the drawings. 

Fig, 1 is sectional and side views showing the transformer 
according to the invention, Fig. 2 is a perspective view showing 
the transformer, and Fig, 3 is a perspective view showing the 
transformer unit. 

As shown in Figs. 1 to 3, a transformer 11 to be mounted 
on the transformer unit according to the invention is mainly 
constituted by a bobbin 13 formed of a resin, a primary winding 
15, a secondary winding 17 and a heater winding 19 which are 
wound around the bobbin 13, and a core 21. 

The core 21 is constituted by an I-shaped core 21a having 
a rectangular section which is inserted through the center of 
the bobbin 13, and a U-shaped core 21b having a U shape seen 
from a side which is connected to both ends of the I-shaped 
core 21a, and the transformer 11 is mounted on a printed board 
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23 with the U-shaped core 21b turned downward. 

The bobbin 13 has a side surface provided with a plurality 
of (four in total according to the embodiment) component holding 
sections having pairs of interposing pieces 25 and 27, 
respectively. In the component holding section, a capacitor 
31 to be a high- voltage component constituting a voltage doubler 
rectifying circuit 81 is interposed between the pair of 
interposing pieces 27 and-a diode 33 is interposed between the 
pair of interposing pieces 25. 

While the component holding section according to the 
embodiment is formed with the pairs of interposing pieces 25 
and 27 erected on the side surface of the bobbin 13 apart from 
each other by almost the thickness of the high-voltage component/ 
the interposing pieces 25 and 27 are not restricted but any 
structure can be employed if the high-voltage component can 
be held. 

Moreover, the lead wires of the capacitor 31 and the diode 
33 to be the high-voltage components are protruded from the 
outer peripheral portion excluding the mounting side on the 
printed board 23, and the connecting ends of the secondary 
winding 17 and the heater winding 19 are connected to the lead 
wires based on circuits, respectively. Accordingly, a 
connecting cord from a magnetron is directly connected without 
using the printed board 23 in the outer peripheral portion 
excluding the mounting side of the transformer 11 on the printed 
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board 23. 

According to the transformer 11 and a transformer unit 
100 formed by mounting the transformer 11 on the printed board 
23, thus, the side surface of the bobbin 13 is provided with 
the component holding sections for holding the high-voltage 
components such as the condenser 31 and the diode 33 . By causing 
the component holding section to hold the high-voltage component, 
therefore, it is ■ possible to eliminate the- high-voltage 
components to be mounted on the printed board 23. 

Consequently, it is possible to reduce the size of the 
printed board 23 without sacrificing the performance of the 
transformer 11 and increasing a cost. Thus, the size of the 
transformer unit 100 can be reduced. In use for a high-frequency 
heating device requiring a reduction in a size and an enhancement 
in a function, the suitable transformer unit 100 can be obtained * 

Moreover, the connecting ends of the secondary winding 
17 and the heater winding 1 9 are connected to the outer peripheral 
portion excluding the mounting side of the transformer 11 on 
the printed board 23. Therefore, the connecting cord from the 
magnetron can be directly connected to the transformer 11 without 
using the printed board 23. Consequently, it is possible to 
lessen circuit patterns in the printed board 23, particularly, 
it is possible to eliminate the high-voltage circuit pattern 
of the transformer 11 in which an interval between the patterns 
is to be increased because of a high voltage. As shown in Fig. 
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3, therefore, the size of the printed board 23 can be reduced 
considerably. 

In addition, at least one of the lead wires of the other 
high-voltage components and the connecting end of the secondary 
winding 17 and the heater winding 19 is directly connected to 
the lead wires of the high-voltage components such as the 
capacitor 31 and the diode 33 which are held in the component 
holding section. - Consequently,- the circuit pattern in the 
printed board 23 can further be reduced and simplified. 

A direction in which the transformer 11 is mounted on 
the printed board 23 is not restricted to a direction in which 
the U-shaped core 21b of the core 21 shown in Fig. 3 described 
above is set onto an underside but it is also possible to employ 
a configuration in which the I-shaped core 21a is provided 
perpendicularly to the printed board 23 as shown in Fig. 4, 
a configuration in which the I-shaped core 21a is provided in 
parallel with the printed board 23 and the U-shaped core 21b 
is provided on the side of the transformer 11 as shown in Fig. 
5 or a configuration in which the high-voltage components are 
provided on the printed board 23 side in a lower part as shown 
in Fig. 6, 

In the structure of a, transformer unit 200 shown in Fig. 

4, a clearance corresponding to the protrusion of the I-shaped 
core 21a from the bobbin 13 is generated between the side surface 
of the bobbin 13 provided on the lower side of the transformer 
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11 and the printed board 23, and a component 41 having a flat 
shape can be mounted on the clearance. Consequently/ the 
mounting surface of the printed board 23 can effectively be 
utilized so that a space efficiency can be enhanced. Moreover/ 
the height of the transformer 11 from the printed board 2 3 surface 
can be reduced so that a mounting stability can be enhanced. 
Furthermore, a high-voltage component generating heat is 
provided on an upper surface. Consequently, a heat transfer 
to the other portions of the transformer 11 can be suppressed 
during heat radiation so that the influence of the high-voltage 
component on the transformer 11 can be eliminated. 

On the other hand, in the structure of a transformer unit 
300 shown in Fig. 5, a primary winding 15, a secondary winding 
17 and a heater winding which have flat shapes are provided 
vertically in the same manner as those in the structure shown 
in Fig. 3. Consequently, the installation area of the printed 
board 23 can be reduced so that the mounting density of the 
printed board 23 can be enhanced. 

In the structure of a transformer unit 4 00 shown in Fig. 
6, a distance between each winding and a printed board is 
increased so that the superposition of a noise on the circuit 
of the printed board can be prevented as much as possible. 

While the terminal of the heater winding and the lead 
wire terminal to be connected to the magnetron are provided 
on the transformer 11 side in the transformer units 100 to 4 00, 
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it is also possible to employ such a structure that these terminal 
sections are connected to the printed board 23. More 
specifically, these terminal sections are connected to the 
circuit pattern of the printed board 23 and are connected from 
the printed board 23 to the magnetron by a high-voltage lead 
wire through a tab terminal. By changing a length on the 
high-voltage lead wire side which carries out a connection from 
the printed board 23 to the magnetron, thus/ it is not-necessary 
to change a wiring length to the magnetron for each type of 
the unit. Consequently, it is possible to prevent an assembly 
work for adjusting the combination of the type of the transformer 
unit and the high-voltage lead wire from being complicated. 
Consequently, it is possible to further set the component surface 
of the side surface of the bobbin 13 having a limited area into 
a surface in which components are arranged in order. In this 
case, a circuit pattern for high-voltage insulation which is 
required for the printed board 23 corresponding to one high 
potential is enough and can be accommodated in a slight increased 
area ♦ 

Next, description will be given to a variant of the 
transformer according to the embodiment. 

A transformer 11 shown in Fig. 7 uses two U-shaped cores 
35a and 35b formed to have identical shapes to each other in 
place of the core 21 including the I-shaped core 21a and the 
U-shaped core 21b, and the U-shaped cores 35a and 35b are inserted 
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from both end sides of a bobbin 13 . The portions of the U-shaped 
cores 35a and 35b to be inserted into the bobbin 13 are formed 
to have circular sections. 

According to this structure, the cores 35a and 35b are 
formed to have the identical shapes to each other. Consequently, 
the productivity of each of the cores 35a and 35b can be enhanced 
and a work for assembling them can also be simplified because 
it is not necessary to distinguish both of them. In- the 
transformer 11 , moreover, the wound portion of a winding on 
the center of the bobbin 13 can also have a circular section. 
Consequently, it is possible to smoothly carry out a work for 
winding a primary winding 15, a secondary winding 17 and a heater 
winding 19 without the influence of a change in a circumferential 
speed in case of a square section. 

Another method of attaching high-voltage components to 
the transformer 11 will be sequentially described with reference 
to Figs. 8 to 10. 

In a configuration shown in Fig, 8, the high-voltage 
components of a component fixing plate 43 constituted separately 
from the bobbin 13 having the primary winding 15, the secondary 
winding 17 and the heater winding 19 wound therearound are 
attached to the bobbin 13. Interposing pieces 25 and 27 
according to an example of a component holding section are formed 
on the component fixing plate 43, and a capacitor 31 and a diode 
33 which are the high- voltage components are fixed thereto. 
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With such a structure, the high-voltage components are assembled 
into the component fixing plate 43 before each winding process 
and the component fixing plate 43 is connected to the bobbin 
13 through bonding means which is not shown. Thus, the winding 
process can be carried out in a state in which the component 
fixing plate 43 and the bobbin 13 are integrated with each other* 
Consequently, it is possible to easily carry out a processing 
for the end of each winding by connecting- the end of the winding- 
to the lead wire of the high-voltage component after the winding 
process* Thus, a workability can be enhanced, and furthermore, 
the handling property of the transformer itself can be improved. 

In a configuration shown in Fig, 9, there is employed 
a structure in which an insulating cover 45 for covering 
high-voltage components attached to the side of the bobbin 13 
and attached to the bobbin 13 is provided- The insulating cover 
45 is attached to the side of the bobbin 13 so that the high- voltage 
components 31 and 33 are accommodated in the insulating cover 
45 and can be prevented from being exposed to the outside. 
Consequently, the generation of a short circuit can be prevented 
so that a high safety can be maintained. 

Moreover, the insulating cover 45 may have a structure 
in which a component holding section for fixing the high-voltage 
components is further formed on an internal surface to fix the 
high-voltage components on the insulating cover 45 side. It 
is preferable that a radiation hole for radiating the heat of 
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the high-voltage components should be properly provided on the 
insulating cover 45. 

In a configuration shown in Fig. 10, a bobbin comprises 
a bobbin base member 47 for wining at least a primary winding 
and a second winding therearound and a side end flange section 
49 attached to one of the ends of the bobbin base member 47, 
and a component holding section is formed in the side end flange 
section* 49 ♦ In more detail, the bobbin base* member -47- has a 
core section 47a and a flange section 47b in such a manner that 
the primary winding and the secondary winding can be wound 
therearound, and the side end flange section 4 9 has a space 
for winding a heater winding which is formed by an inside flange 
49a and an outside flange 49b and interposing pieces 25 and 
27 according to an example of the component holding section 
for fixing high-voltage components are formed on the outside 
surface of the outside flange 49b, The bobbin base member 47 
and the side end flange section 4 9 are connected to each other 
through bonding means which is not shown, and are thus 
integrated. 

According to this structure, the high-voltage component 
is assembled into the side end flange section 49 and the heater 
winding is attached before the process of each winding of the 
bobbin base member 47, the side end flange section 49 is connected 
to the bobbin base member 47 and the winding processes for the 
primary winding and the secondary winding can be carried out 
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in a state in which the bobbin base member 47 and the side end 
flange section 4 9 are integrated* Consequently, it is possible 
to easily carry out the process for the end of each winding 
by connecting the end of the winding to the lead wire of the 
high-voltage component after the winding process. Thus, a 
workability can be enhanced, and furthermore, the handling 
property of the transformer itself can be improved. 

Thus, thecomponent holding section is formed on a separate 
member from the bobbin base member 47. Therefore, a work for 
attaching components can be prevented from being complicated - 
Thus, the work can be simplified. Moreover, the components 
can easily be assembled automatically so that an assembly cost 
can be reduced. 

Figs . 11 to 14 show a further embodiment of the transformer 
unit according to the invention. 

In a transformer 11 used in a transformer unit 500 according 
to the embodiment, a pair of U-shaped cores 35a and 35b are 
inserted from both end sides of a bobbin 13, and a core is attached 
to a printed board 23 around the outside of the bobbin 13 in 
such a configuration as to be set in the side position of the 
bobbin 13 provided apart from the printed board 23 by a constant 
distance . 

In the transformer 11 according to the embodiment, 
similarly, the central axis of the bobbin 13 is parallel with 
the printed board 23. Therefore, a primary winding 15, a 
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secondary winding 17 and a heater winding 19 are provided 
vertically with respect to the printed board 23. 

As shown in Fig. 12, interposing pieces 2 6 and 28 to be 
component holding sections for interposing the lead wires of 
high-voltage components constituting a voltage doubler 
rectifying circuit 93 for rectifying a high voltage having a 
high frequency from the secondary winding 17 are protruded from 
the secondary winding 17 and the heater winding 19 in the bobbin 
13. 

The tip of each of the interposing pieces 2 6 and 28 is 
provided with an engagement groove, for tightly fitting the lead 
wire, and the interposing piece 26 serves to hold a diode 33 
and the interposing piece 28 serves to hold a capacitor 31. 

A circuit for the transformer unit 500 according to the 
embodiment has a structure shown in Fig. 13 . 

A commercial power source 74 is full-wave rectified by 
a rectifying circuit 75 such as a diode bridge and is converted 
into a high-frequency voltage by an inverter 76, and the 
high-frequency voltage is applied to the primary winding 15 
of the transformer 11. Consequently, a high voltage having 
a high frequency of several kv is generated on the secondary 
winding 17 of the transformer 11. The high voltage having the 
high frequency is rectified by the voltage doubler rectifying 
circuit 93 comprising the capacitor 31 and the diode 33. Thus, 
the high voltage is applied to a magnetron 82 to be a microwave 
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generator* Moreover, the heater winding 19 of the transformer 
11 is connected to a filament 84 of the magnetron 82 to heat 
the filament 84. The magnetron 82 oscillates a microwave by 
heating the filament 84 and applying the high voltage. 

In the embodiment, the capacitor 31 and the diode 33 to 
be the high-voltage components provided on the component holding 
sections have a relay terminal 51 bonded to a lead wire L connected 
to the secondary winding 17 and the heater winding 19 'through 
spot welding . 

T h e relay terminal 51 is formed by a metal plate such 
as a phosphor bronze plate, for example, and includes a 
hook-shaped tip portion 51a winding and connecting a winding 
M, a base end 51b bonded to the lead wire L of the high-voltage 
component, and a flexible portion 51c opposed to the tip portion 
51a as shown in Fig. 14(a). 

Both the connecting end of the secondary winding 17 and 
that of the heater winding 1 9 are connected to the relay terminal 
51 through a post 22 protruded from the bobbin 13. 

In the case in which the secondary winding 17 and the 
heater winding 19 can be soldered, the relay terminal 51 is 
utilized to carry out the soldering. In the case in which the 
soldering cannot be carried out, moreover, it is possible to 
perform fusing by giving a large current while causing the mutual 
opposed portions 51a and 51c of the relay terminal 51 to be 
close to each other by pressure as shown in Fig. 14(b). 
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Thus, the windings 17 and 19 are once held by the post 
22, In case of the soldering, consequently, it is possible 
to eliminate the windings 17 and 19 from becoming fragile due 
to copper corrosion caused by high-temperature soldering 
corresponding to unleading in recent years. In case of a 
non-soldered winding, moreover, the post 22 receives a stress 
against the fragility caused by a stress in welding such as 
fusing so that a stress in the relay terminal 51 portion can- 
be minimized. 

Winding connecting portions 1) to 4) obtained by the relay 
terminal 51 shown in Fig. 12 correspond to connecting portions 
1) to 4) on a circuit diagram of Fig. 13. 

More specifically, the connecting portion 1) is provided 
between one of the connecting ends of the secondary winding 
17 and a pair of capacitors 31, and the connecting portion 2) 
is provided between the other connecting end of the secondary 
winding 17 and a pair of diodes 33 ♦ 

Moreover, the connecting portion 3) is provided between 
one of the leads of the heater winding 19 and a lead L of the 
anode of the diode 33, and the connecting portion 4) is provided 
between the other lead of the heater winding 19 and the lead 
L of the capacitor 31 . 

In general, conductor strands used in the secondary 
winding 17 and the heater winding 19 are very thin. For this 
reason, there is a possibility that the conductor strands might 
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be cut if a constant tension or more acts on the connecting 
ends of the secondary winding 17 and the heater winding 19 due 
to the run-out and looseness of the component holding section 
by an operating force in assembly and a vibration generated 
during transportation when the transformer 11 is to be assembled 
into the printed board 23, 

In the transformer unit 500, however, a run-out and a 
looseness are generated on the component holding section due 
to an operating force in assembly. Even if the high- voltage 
components 31 and 33 to which the connecting end of the secondary 
winding 17 is connected are displaced due to the run-out and 
looseness, the displacement is absorbed in an allowance between 
the post 22 and the relay terminal 51, thereby preventing a 
constant tension or more from acting on the connecting portion 
of the secondary winding 17 and the heater winding 19. 
Consequently, it is possible to prevent the secondary winding 
17 and the heater winding 19 from being cut and to enhance a 
handling property in the assembly of the transformer 11 into 
the board and a reliability in transportation. 

In the embodiment, moreover, the mutual electrical 
connection of the lead wires of the high-voltage components 
provided on the component holding section is not carried out 
directly but through a plate-shaped connecting terminal 53 as 
shown in Figs- 11 and 12, 

In the example shown in the drawing, the plate-shaped 
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connecting terminal 53 is used in a portion in which a pair 
of diodes 33 and 33 are mutually connected in series* 

For the connecting terminal 53, a metal plate having an 
excellent characteristic in a radiating property (a thermal 
conductivity) as well as an electrical conductivity is 
preferable, and a phosphor bronze plate canbe used, for example - 

The connecting terminal 53 has a large radiating surface 
for the lead wires -of "the high-voltage components and has an - 
excellent radiating property. Therefore, heat generated on 
each high-voltage component can be efficiently radiated into 
an ambient atmosphere to prevent the temperature of each 
high-voltage component from being raised, and at the same time, 
a stress generated in the connecting portion due to the thermal 
expansion of the component can be suppressed. Consequently, 
it is possible to enhance the operating stability of each 
high-voltage component and to prolong the life of the connecting 
portion . 

In the embodiment, moreover, the diode 33 and the capacitor 
31 in the voltage doubler rectifying circuit 93 to be connected 
to the heater winding 19 incorporated in the transformer 11 
are individually connected to the heater winding 19, that is, 
the lead terminal of the diodes 33 connected in series is 
connected to one of the leads of the heater winding 19 and the 
lead terminal of the capacitors 31 connected in series is 
connected to the other lead of the heater winding 19 as shown 
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in 3) and 4) of Fig- 13. 

The relay terminal 51 is used for the connection of the 
respective lead terminals and the windings as described above. 

While the secondary winding 17 and the heater winding 
19 are bonded to the lead wire L of the high-voltage component 
through the relay terminal 51 in the embodiment, it is also 
possible to employ a structure in which the relay terminal is 
omitted and the secondary winding 17 a:nd the heater winding 
19 are soldered to the lead wire L of the high-voltage component 
via the post 22 protruded from the bobbin 13 and are thus bonded 
directly as shown in Fig. 15. 

With such a structure, similarly, the displacement of 
the lead wire L of the high-voltage component can be absorbed 
in the allowances of the windings 17 and 19 provided between 
the post 22 and the lead wire L. Thus, the windings 17 and 
19 can be prevented from being cut. 

Moreover, the windings 17 and 19 are once held by the 
post 22. Consequently, it is possible to eliminate the 
fragility of the windings 17 and 19 which is caused by 
high-temperature soldering corresponding to unleading. 

In the case in which the diode 33 and the capacitor 31 
in the voltage doubler rectifying circuit 93 are to be connected 
to the heater winding 19 incorporated in the transformer 11, 
generally, the connecting portion of the diode 33 and the 
capacitor 31 is connected to one of the leads of the heater 
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winding through a single jumper wire as shown in a circuit diagram 
of Fig. 18. In such a connecting structure, however , the use 
of a dummy terminal on the bobbin 13 is indispensable in order 
to support the other lead of the heater winding on a distribution 

u 

path . 

With such a structure that the lead terminal of the diode 
33 and the lead terminal of the capacitor 31 are individually 
connected to one of the leads of the heater winding 19 and the 
other lead of the heater winding 19 respectively as described 
above, however, the leads of the heater winding 19 can be stably 
supported on the distribution path by the connection of the 
diode 33 and the capacitor 31. Consequently, the use of the 
dummy terminal on the bobbin 13 can be omitted. The reason 
why the dummy terminal can be omitted is that a voltage obtained 
by the voltage doubler rectifying circuit 93 is 100 to 500 times 
as high as a voltage generated on both ends of the heater winding 
19, resulting in apparently the same motion as that of the circuit 
shown in Fig. 18. 

In the embodiment, moreover, a ground connecting terminal 
55 for connecting the voltage doubler rectifying circuit 93 
provided on the component holding section to a ground contact 
24 provided on the printed board 23 is obtained by forming a 
metal wire having an excellent electrical conductivity and 
spring property to take a predetermined shape and includes a 
lead connecting section 55a connected to the lead wire L of 
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the high-voltage component constituting the voltage doubler 
rectifying circuit 93 (the cathode of the diode 33 in the example) , 
and a board connecting section 55b connected to the ground 
contact 24 provided on the printed board 23, 

In the ground connecting terminal 55, moreover, a core 
connecting section 55c for implementing a conduction with the 
core 35b of the transformer 11 in elastic contact with the 
external surface -of the core 35b is integrally formed between 
the lead connecting section 55a and the board connecting section 
55b. 

In the case in which the ground connecting terminal 55 
is used for a ground connection, one ground connecting terminal 
55 serves to carry out the ground connection of the voltage 
doubler rectifying circuit 93 and that of the core 35b. As 
compared with the case in which the ground connections are to 
be individually carried out, therefore, the number of uses of 
the ground connecting terminal 55 can be decreased, and at the 
same time, the working steps of the ground connection can be 
reduced. Consequently, the productivity of the transformer 
unit can be enhanced and a cost can be reduced by a decrease 
in components. 

Moreover, the ground connecting terminal 55 is attached 
after a breakdown voltage test for the transformer 11. 
Therefore, it is possible to execute the breakdown voltage test 
for the transformer 11 while mounting the diode 33. 
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Fig. 16 shows an embodiment in which a partition wall 
is provided on the bobbin of the transformer unit according 
to the invention. 

Ina transformer 11 used ina transformer unit 600 according 
to the embodiment/ a pair of U-shaped cores 35a and 35b are 
inserted from both end sides of abobbin 13, and a core is attached 
to a printed board 23 around the outside of the bobbin 13 in 
such a configuration as to be set in the side position of the 
bobbin 13 provided apart from the printed board 23 by a constant 
distance . 

In the transformer 11 according to the embodiment, the 
central axis of the bobbin 13 is parallel with the printed board 
23, Therefore, a primary winding 15, a secondary winding 17 
and a heater winding 19 are provided vertically with respect 
to the printed board 23. 

Interposing pieces 26 and 28 to be component holding 
sections for interposing the lead wires of high-voltage 
components constituting a voltage doubler rectifying circuit 
93 (see Fig* 13) for rectifying a high voltage having a high 
frequency from the secondary winding 17 are protruded from the 
secondary winding 17 and the heater winding 19 in the bobbin 
13 (Fig. 16 shows only the interposing piece 26, See Fig, 12 
for the interposing piece 28.) . 

The tip of each of the interposing pieces 26 and 28 is 
provided with an engagement groove for tightly fitting the lead 
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wire, and the interposing piece 26 serves to hold a diode 33 
and the interposing piece 28 serves to hold a capacitor 31. 

The capacitor 31 and the diode 33 have a relay terminal 
51 bonded to a lead wire connected to the secondary winding 
17 and the heater winding 19 through spot welding. Both the 
connecting end of the secondary winding 17 and that of the heater 
winding 19 are connected to the relay terminal 51 via a post 
22 protruded - from the bobbin 13. Moreover/ the mutual 
electrical connection of the lead wires of the high-voltage 
components provided on the component holding section is not 
carried out directly but through a plate-shaped connecting 
terminal 53. 

In the transformer unit 600, a partition wall 61 for 
separating the core 35b from the capacitor 31 and the diode 
33 to be the high voltage components held by the interposing 
pieces 26 and 28 is erected in the outer peripheral portion 
of the bobbin 13 in which the interposing pieces 26 and 28 to 
be the component holding sections are formed. The partition 
wall 61 is extended to be higher than the height of protrusion 
of the high-voltage component from a bobbin side surface 13a 
holding at least the same component and is provided to be present 
on a straight line connecting the high-voltage component to 
the core 35b. Although the partition wall 61 is formed 
integrally with the bobbin 13, a separate member may be fixed 
to the bobbin 13. While it is preferable that the partition 
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wall 61 should be formed cylinclrically to surround the core 
35b, moreover, it is possible to divide a portion in which a 
very great advantage cannot be produced on the insulating effect 
from the high-voltage components (for example, a position 
corresponding to the non-electrode portion of the high-voltage 
component) as shown in the drawing and to form the same portion 
to take a U shape as in the example. A stopper (not shown) 
for preventing the core 35b from slipping from the bobbin 13 
is engaged in the dividing position of the partition wall 61 
according to the embodiment. 

According to the transformer unit 600, therefore, the 
partition wall 61 protruded from the bobbin 13 is provided 
between the core 35b and the high-voltage component. 
Accordingly, the mutual rectilinear communication of the core 
35b and the high-voltage component is lacking. Consequently, 
it is possible to enhance the insulating effect between the 
high-voltage component to which a high voltage is applied and 
the core 35b to be grounded. Thus, it is possible to reliably 
prevent an insulation from being deteriorated by a discharge 
between the core 35b and the high-voltage component or dust 
collected for a long period of time between the core 35b and 
the high-voltage component* Moreover, the insulating effect 
between the high-voltage component and the core 35b can be 
enhanced. As compared with a structure in which the partition 
wall 61 is not provided, therefore, a gap between the core 35b 
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and the high-voltage component can be reduced and the size of 
the transformer unit 600 can further be decreased. 

While there has been employed the structure in which the 
component holding section is formed on the side surface of the 
bobbin 13 and is caused to hold the high-voltage component in 
each of the embodiments, a place in which the high-voltage 
component is to be held is not restricted to the side surface 
of the bobbin 13 but may be in any other position in the outer 
peripheral portion of the transformer 11 excluding the mounting 
side on the printed board 23. 

Moreover, the component holding section can also be formed 
on the component fixing plate constituted separately from the 
bobbin 13 so as to be integrated with the bobbin 13, 
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